
J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-1

8/15/96

M
A

R
S

 G
L

O
B

A
L

 S
U

R
V

E
Y

O
R

L
A

U
N

C
H

 V
E

H
IC

L
E

T
R

A
JE

C
T

O
R

Y
 C

E
R

T
IF

IC
A

T
IO

N
 R

E
V

IE
W



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-2

8/15/96

P
U

R
P

O
S

E
 O

F
 R

E
V

IE
W

•
T

O
 D

E
S

C
R

IB
E

 T
H

E
 P

R
O

C
E

S
S

 A
N

D
 P

R
E

S
E

N
T

 T
H

E
 T

E
C

H
N

IC
A

L 
A

N
A

LY
S

E
S

 U
N

D
E

R
T

A
K

E
N

 T
O

 V
E

R
IF

Y
 T

H
E

 M
C

D
O

N
N

E
LL 

D
O

U
G

LA
S

 A
E

R
O

S
P

S
A

C
E

 (M
D

A
) IN

JE
C

T
IO

N
 C

O
N

D
IT

IO
N

S
 A

N
D

 T
O

 
G

A
IN

 C
O

N
F

ID
E

N
C

E
 IN

 T
H

E
 M

D
A

 T
R

A
JE

C
T

O
R

Y
 S

IM
U

LA
T

IO
N

S
 

IN
C

LU
D

IN
G

:
–

V
E

R
IF

IC
A

T
IO

N
 T

H
A

T
 T

H
E

 M
D

A
 IN

JE
C

T
IO

N
 C

O
N

D
IT

IO
N

S
 A

R
E

 
C

O
N

S
IS

T
E

N
T

 W
IT

H
 T

H
E

 T
A

R
G

E
T

 S
E

T
S

 S
P

E
C

IF
IE

D
 IN

 T
H

E
 F

IN
A

L 
T

A
R

G
E

T
 S

P
E

C
IF

IC
A

T
IO

N
–

V
E

R
IF

IC
A

T
IO

N
 T

H
A

T
 T

H
E

 D
E

S
IR

E
D

 B
-P

LA
N

E
 A

IM
P

O
IN

T
S

 A
T

 M
A

R
S

 
A

R
E

 A
C

H
IE

V
E

D
 W

IT
H

IN
 A

C
C

E
P

T
A

B
LE

 B
O

U
N

D
S

–
V

E
R

IF
IC

A
T

IO
N

 T
H

A
T

 T
H

E
 “N

O
N

-B
U

R
N

” A
T

T
IT

U
D

E
S

 A
N

D
 O

T
H

E
R

 
S

P
E

C
IA

L M
IS

S
IO

N
 R

E
Q

U
IR

E
M

E
N

T
S

 S
P

E
C

IF
IE

D
 IN

 T
H

E
 F

IN
A

L T
A

R
G

E
T

 
S

P
E

C
IF

IA
T

IO
N

 H
A

V
E

 B
E

E
N

 S
U

C
C

E
S

S
F

U
LLY

 IN
C

O
R

P
O

R
A

T
E

D
 IN

T
O

 
T

H
E

 D
E

LT
A

 F
LIG

H
T

 P
R

O
F

ILE

–
P

R
E

S
E

N
T

 T
H

E
 IN

D
E

P
E

N
D

E
N

T
 V

E
R

IF
IC

A
T

IO
N

 A
N

D
 V

A
LID

A
T

IO
N

 
A

C
T

IV
IT

IE
S

 O
F

 O
U

T
S

ID
E

 A
G

E
N

C
IE

S

•
T

O
 P

R
O

V
ID

E
 A

 F
O

R
U

M
 F

O
R

 A
 C

R
IT

IC
A

L R
E

V
IE

W
 O

F
 T

H
E

 
T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 P
R

O
C

E
S

S
 A

N
D

 T
O

 ID
E

N
T

IF
Y

 A
N

Y
 

P
R

O
B

LE
M

S
 O

R
 A

R
E

A
S

 IN
 W

H
IC

H
 F

U
R

T
H

E
R

 V
E

R
IF

IC
A

T
IO

N
 W

O
R

K
 

IS
 N

E
C

E
S

S
A

R
Y



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-3

8/15/96

A
G

E
N

D
A

 (1 O
F

 2)

T
O

P
IC

P
R

E
S

E
N

T
E

R
T

IM
E

LA
U

N
C

H
 V

E
H

IC
LE

 T
R

A
JE

C
T

O
R

Y
D

. JO
H

N
S

T
O

N
9:00

C
E

R
T

IF
IC

A
T

IO
N

 D
A

T
A

•  M
D

A
 D

E
T

A
ILE

D
 T

E
S

T
 O

B
JE

C
T

IV
E

S
 (D

T
O

) R
E

P
O

R
T

 
=

>
 LA

U
N

C
H

 P
R

O
F

ILE
 D

A
T

A

LA
U

N
C

H
 O

V
E

R
V

IE
W

D
. JO

H
N

S
T

O
N

9:05

•
LA

U
N

C
H

 P
E

R
IO

D
 / LA

U
N

C
H

 W
IN

D
O

W

•
D

E
LT

A
 II 7925A

 F
LIG

H
T

 P
R

O
F

ILE
 / T

IM
E

LIN
E

A
C

H
IE

V
E

D
 T

A
R

G
E

T
 C

O
N

D
IT

IO
N

S
D

. C
A

S
E

Y
9:20

•
T

A
R

G
E

T
 V

E
R

IF
IC

A
T

IO
N

 A
P

P
R

O
A

C
H

–
T

R
A

JE
C

T
O

R
Y

 IN
T

E
G

R
A

T
IO

N
:  D

P
T

R
A

J 

–
C

3, D
LA

, R
LA

 <
-->

 S
T

A
T

E
 V

E
C

T
O

R
 C

O
M

P
O

N
E

N
T

S

•  N
E

A
R

 E
A

R
T

H
 T

A
R

G
E

T
 S

E
T

S
 A

C
H

IE
V

E
D

•  B
-P

LA
N

E
 T

A
R

G
E

T
 S

E
T

S
 A

C
H

IE
V

E
D

•
LA

U
N

C
H

 W
IN

D
O

W
 - IN

T
E

G
E

R
 S

E
C

O
N

D
 IM

P
A

C
T



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-4

8/15/96

A
G

E
N

D
A

 (2 O
F

 2)

T
O

P
IC

P
R

E
S

E
N

T
E

R
T

IM
E

“N
O

N
-B

U
R

N
” A

T
T

IT
U

D
E

 R
E

Q
U

IR
E

M
E

N
T

S
D

. C
A

S
E

Y
9:40

•
A

T
T

IT
U

D
E

 V
E

R
IF

IC
A

T
IO

N
 A

P
P

R
O

A
C

H
 

–
D

E
LT

A
 II A

T
T

IT
U

D
E

 T
IM

E
LIN

E

•  S
U

N
 A

N
G

LE
 C

O
N

S
T

R
A

IN
T

S
•  T

H
E

R
M

A
L R

O
LL

•  S
P

A
C

E
C

R
A

F
T

 S
E

P
A

R
A

T
IO

N
 A

T
T

IT
U

D
E

•  C
O

LLIS
IO

N
 A

V
O

ID
A

N
C

E

S
P

E
C

IA
L M

IS
S

IO
N

 R
E

Q
U

IR
E

M
E

N
T

S
D

. JO
H

N
S

T
O

N
10:00

IN
D

E
P

E
N

D
E

N
T

 / E
X

T
E

R
N

A
L C

H
E

C
K

S
D

. C
A

S
E

Y
10:05

C
O

N
C

LU
S

IO
N

S
 / O

P
E

N
 IT

E
M

S
D

. JO
H

N
S

T
O

N
10:15



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-5

8/15/96

M
G

S
 LA

U
N

C
H

 V
E

H
IC

LE
 

T
R

A
JE

C
T

O
R

Y
 

C
E

R
T

IF
IC

A
T

IO
N

(6/96)

M
D

A
 S

P
E

C
IA

L F
E

A
S

IB
ILIT

Y
 A

N
A

LY
S

E
S

 (2/95)

M
G

S
 P

R
E

LIM
IN

A
R

Y
 T

A
R

G
E

T
 S

P
E

C
IF

IC
A

T
IO

N
 (6/95)

M
D

A
 P

R
E

LIM
IN

A
R

Y
 M

IS
S

IO
N

 A
N

A
LY

S
IS

 (P
M

A
) R

E
P

O
R

T
 (2/96)

M
G

S
 F

IN
A

L T
A

R
G

E
T

 S
P

E
C

IF
IC

A
T

IO
N

 (2/96)

M
D

A
 D

E
T

A
ILE

D
 T

E
S

T
 O

B
JE

C
T

IV
E

S
 (D

T
O

) R
E

P
O

R
T

 (5/96)

(F
LIG

H
T

 T
R

A
JE

C
T

O
R

IE
S

)

M
D

A
 G

U
ID

E
D

 N
O

M
IN

A
L T

R
A

JE
C

T
O

R
IE

S
         M

G
S

M
D

A
 B

E
S

T
 E

X
P

E
C

T
E

D
 T

R
A

JE
C

T
O

R
IE

S
 (10/96)

L
A

U
N

C
H

 V
E

H
IC

L
E

 IN
T

E
G

R
A

T
IO

N
T

R
A

JE
C

T
O

R
Y

 D
E

S
IG

N
 C

Y
C

L
E

S

***T
R

A
JE

C
T

O
R

Y
 D

A
T

A
 F

LO
W

 ***

(8/96)



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-6

8/15/96

L
A

U
N

C
H

 V
E

H
IC

L
E

 T
R

A
JE

C
T

O
R

Y
 C

E
R

T
IF

IC
A

T
IO

N
 D

A
T

A

•
F

IN
A

L T
A

R
G

E
T

 S
P

E
C

IF
IC

A
T

IO
N

 D
O

C
U

M
E

N
T

 W
A

S
 D

E
LIV

E
R

E
D

 T
O

 
M

C
D

O
N

N
E

LL D
O

U
G

LA
S

 O
N

 2/15/96
–

C
O

N
T

A
IN

S
 T

A
R

G
E

T
S

 (C
3, D

LA
, A

N
D

 R
LA

) F
O

R
 21 LA

U
N

C
H

 D
A

Y
S

 
(32 LA

U
N

C
H

 O
P

P
O

R
T

U
N

IT
IE

S
) 

–
C

O
N

T
A

IN
S

 S
P

E
C

IA
L M

IS
S

IO
N

 A
N

D
 “N

O
N

-B
U

R
N

” A
T

T
IT

U
D

E
 R

E
Q

U
IR

E
M

E
N

T
S

•
R

E
Q

U
IR

E
M

E
N

T
 F

O
R

 C
E

R
T

IF
IC

A
T

IO
N

 T
R

A
JE

C
T

O
R

Y
 D

A
T

A
 IS

 LE
V

IE
D

 IN
 

T
H

E
 M

G
S

 F
IN

A
L T

A
R

G
E

T
 S

P
E

C
IF

IC
A

T
IO

N
 D

O
C

U
M

E
N

T
 

–
S

E
C

T
IO

N
 5.2 T

A
R

G
E

T
IN

G
 C

E
R

T
IF

IC
A

T
IO

N
 T

R
A

JE
C

T
O

R
IE

S
–

S
E

C
T

IO
N

 5.1 LA
U

N
C

H
 P

R
O

F
ILE

 D
A

T
A

•
M

C
D

O
N

N
E

LL D
O

U
G

LA
S

 A
E

R
O

S
P

A
C

E
 (M

D
A

) D
E

T
A

ILE
D

 T
E

S
T

 
O

B
JE

C
T

IV
E

S
 (D

T
O

) R
E

P
O

R
T

–
R

E
C

E
IV

E
D

 (U
N

S
IG

N
E

D
) P

R
E

LIM
IN

A
R

Y
 V

E
R

S
IO

N
 - 5/22/96

•
M

D
A

 D
E

LIV
E

R
E

D
 A

 S
E

T
 O

F
 32 T

A
R

G
E

T
E

D
 T

R
A

JE
C

T
O

R
IE

S
 E

LE
C

T
R

O
N

IC
A

LLY
 (O

R
 

C
E

R
T

IF
IC

A
T

IO
N

 T
R

A
JE

C
T

O
R

IE
S

) T
O

 JP
L IN

 LA
T

E
 M

A
Y

 1996 (I.E
. LA

U
N

C
H

 
P

R
O

F
ILE

 D
A

T
A

)

–
R

E
C

E
IV

E
D

 F
IN

A
L (S

IG
N

A
T

U
R

E
) V

E
R

S
IO

N
 W

IT
H

O
U

T
 A

T
T

A
C

H
M

E
N

T
 - 7/29/96 

–
R

E
C

E
IV

E
D

 F
IN

A
L (S

IG
N

A
T

U
R

E
) V

E
R

S
IO

N
 W

IT
H

 A
T

T
A

C
H

M
E

N
T

 - 8/6/96



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-7

8/15/96

L
A

U
N

C
H

 O
V

E
R

V
IE

W
D

E
L

T
A

 II 7925A
 L

A
U

N
C

H
 V

E
H

IC
L

E

•
D

E
LT

A
 II 7925A

 LA
U

N
C

H
 V

E
H

IC
LE

 C
H

A
R

A
C

T
E

R
IS

T
IC

S
–

F
IR

S
T

 S
T

A
G

E
 LIM

IT
E

D
 T

O
 A

 F
IX

E
D

 (S
IN

G
LE

) LA
U

N
C

H
 A

Z
IM

U
T

H
=

>
 “LA

U
N

C
H

 O
N

 T
IM

E
” (IN

S
T

A
N

T
A

N
E

O
U

S
 LA

U
N

C
H

 W
IN

D
O

W
S

)
–

S
E

C
O

N
D

 S
T

A
G

E
 H

A
S

 M
U

LT
IP

LE
 R

E
S

T
A

R
T

 C
A

P
A

B
ILIT

Y
 (M

G
S

 U
T

ILIZ
E

S
 

O
N

E
 R

E
S

T
A

R
T

)
–

S
E

C
O

N
D

 S
T

A
G

E
 H

A
S

 G
U

ID
A

N
C

E
 C

A
P

A
B

ILIT
Y

 - O
R

IE
N

T
S

 T
H

IR
D

 S
T

A
G

E
 

F
O

R
 IN

JE
C

T
IO

N
 B

U
R

N

–
T

H
IR

D
 S

T
A

G
E

 (S
O

LID
) S

P
IN

 S
T

A
B

ILIZ
E

D
 F

O
R

 IN
JE

C
T

IO
N

 (60 R
P

M
)

–
Y

O
-Y

O
 D

E
S

P
IN

 S
Y

S
T

E
M

 =
>

 0 R
P

M
–

LA
U

N
C

H
 V

E
H

IC
LE

 T
R

A
JE

C
T

O
R

Y
 - U

T
ILIZ

E
S

 A
N

 E
A

R
T

H
 R

E
LA

T
IV

E
 

F
LIG

H
T

 P
R

O
G

R
A

M
–

D
E

LT
A

 II M
IS

S
IO

N
 C

O
N

S
T

A
N

T
S

 / LA
U

N
C

H
 V

E
H

IC
LE

 G
U

ID
A

N
C

E
 

•
P

A
R

K
IN

G
 O

R
B

IT
 IN

S
E

R
T

IO
N

 (S
E

C
O

-1) - P
O

S
IT

IO
N

 A
N

D
 V

E
LO

C
IT

Y
 M

A
T

C
H

•
R

E
S

T
A

R
T

 B
U

R
N

 (S
E

C
O

-2) - V
E

LO
C

IT
Y

 M
A

T
C

H
•

U
S

A
G

E
 O

F
 G

U
ID

A
N

C
E

 R
E

S
E

T
S

 O
N

 A
 G

IV
E

N
 A

Z
IM

U
T

H

–
M

G
S

 W
ILL B

E
 T

H
E

 F
O

U
R

T
H

 LA
U

N
C

H
 O

F
 T

H
E

 D
E

LT
A

 II 7925 A
U

V



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-8

8/15/96

L
A

U
N

C
H

 O
V

E
R

V
IE

W
L

A
U

N
C

H
 P

E
R

IO
D

 D
E

S
IG

N
 F

A
C

T
O

R
S

•
M

G
S

 S
P

A
C

E
C

R
A

F
T

 IN
JE

C
T

E
D

 M
A

S
S

:  1060.0 K
G

–
M

G
S

 F
IN

A
L T

A
R

G
E

T
 S

P
E

C
IF

IC
A

T
IO

N
 U

S
E

D
 1055.0 K

G

•
D

E
LT

A
 S

T
A

G
E

 II P
R

O
B

A
B

ILIT
Y

 O
F

 C
O

M
M

A
N

D
 S

H
U

T
D

O
W

N
 (P

C
S

)
–

LA
U

N
C

H
 V

E
H

IC
LE

 P
E

R
F

O
R

M
A

N
C

E
 M

E
A

S
U

R
E

–
M

IN
IM

U
M

 A
C

C
E

P
T

A
B

LE
 D

E
LT

A
 S

T
A

G
E

 II P
C

S
 =

 95%
 (1 IN

 20 C
H

A
N

C
E

 
O

F
 N

O
T

 C
O

M
P

LE
T

N
G

 T
H

E
 S

E
C

O
N

D
 S

T
A

G
E

 R
E

S
T

A
R

T
 B

U
R

N
)

•
IM

P
O

R
T

A
N

T
 LA

U
N

C
H

 P
E

R
IO

D
 N

O
T

E
S

 
–

M
G

S
 W

ILL E
M

P
LO

Y
 A

 LA
U

N
C

H
 S

T
R

A
T

E
G

Y
 T

H
A

T
 U

S
E

S
 T

W
O

 
IN

S
T

A
N

T
A

N
E

O
U

S
 LA

U
N

C
H

 O
P

P
O

R
T

U
N

IT
IE

S
 D

U
R

IN
G

 T
H

E
 F

IR
S

T
 T

E
N

 
(10) D

A
Y

S
 O

F
 T

H
E

 LA
U

N
C

H
 P

E
R

IO
D

 (LA
U

N
C

H
 P

R
O

B
A

B
ILIT

Y
 IS

 A
 

M
A

JO
R

 P
R

O
JE

C
T

 C
O

N
C

E
R

N
)

–
A

R
IA

 C
O

V
E

R
A

G
E

 R
E

Q
U

IR
E

M
E

N
T

 (O
P

E
N

 IS
S

U
E

)
•

N
A

S
A

 H
Q

 R
E

Q
U

IR
E

M
E

N
T

S
 T

O
 M

O
N

IT
O

R
 A

LL LA
U

N
C

H
 V

E
H

IC
LE

 P
O

W
E

R
E

D
 

F
LIG

H
T

 A
N

D
 S

E
P

A
R

A
T

IO
N

 E
V

E
N

T
S

•
D

E
P

O
LY

A
B

LE
 G

R
O

U
N

D
 S

T
A

T
IO

N
 U

S
A

G
E



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-9

8/15/96

L
A

U
N

C
H

 O
V

E
R

V
IE

W
L

A
U

N
C

H
 P

E
R

IO
D

•
LA

U
N

C
H

 P
E

R
IO

D
:  N

O
V

 6 T
H

R
O

U
G

H
 N

O
V

 25, 1996

–
N

O
V

 6 T
H

R
O

U
G

H
 N

O
V

 15, 1996
•

T
W

O
 O

P
P

O
R

T
U

N
IT

IE
S

 P
E

R
 D

A
Y

–
B

O
T

H
 S

H
O

R
T

 C
O

A
S

T
–

S
A

T
IS

F
IE

S
 LA

U
N

C
H

 O
P

E
R

A
T

IO
N

S
 C

O
N

S
T

R
A

IN
T

S
*

•
LA

U
N

C
H

 A
Z

IM
U

T
H

S
 =

 93.0 D
E

G
 A

N
D

 99.89 D
E

G
•

P
A

R
K

IN
G

 O
R

B
IT

 IN
C

LIN
A

T
IO

N
S

 =
 28.470 D

E
G

 A
N

D
 29.818 D

E
G

•
D

E
LT

A
 S

T
A

G
E

 II P
C

S
 (S

/C
 M

A
S

S
 =

 1060.0 K
G

) =
 98.6%

 A
N

D
 97.9%

–
N

O
V

 16 T
H

R
O

U
G

H
 N

O
V

 25, 1996
•

O
N

E
 O

P
P

O
R

T
U

N
IT

Y
 P

E
R

 D
A

Y
–

S
H

O
R

T
 C

O
A

S
T

•
LA

U
N

C
H

 A
Z

IM
U

T
H

 =
 110.0 D

E
G

•
P

A
R

K
IN

G
 O

R
B

IT
 IN

C
LIN

A
T

IO
N

 =
 36.5 D

E
G

 (D
O

G
-LE

G
 T

R
A

JE
C

T
O

R
Y

)
•

D
E

LT
A

 S
T

A
G

E
 II P

C
S

 (S
/C

 M
A

S
S

 =
 1060.0 K

G
) =

 97.3%

*LA
U

N
C

H
 O

P
E

R
A

T
IO

N
S

 C
O

N
S

T
R

A
IN

T
S

•
T

W
O

-A
-D

A
Y

 C
O

N
S

T
R

A
IN

T
:  64 M

IN
 ≤ LIF

T
O

F
F

 ∆
T

 ≤ 78 M
IN

–
64 M

IN
 - T

IM
E

 T
O

 R
E

LO
A

D
 D

E
LT

A
 G

U
ID

A
N

C
E

 P
A

R
A

M
E

T
E

R
S

 (LA
U

N
C

H
 A

Z
IM

U
T

H
 C

H
A

N
G

E
)

–
78 M

IN
 - T

IM
E

 T
O

 C
O

M
M

E
N

C
E

 LO
X

 U
N

LO
A

D
IN

G
 B

E
F

O
R

E
 D

E
LT

A
 F

IR
S

T
 S

T
A

G
E

 P
R

O
P

E
LLA

N
T

   
               LIN

E
S

 B
E

G
IN

 T
O

 F
R

E
E

Z
E



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-10

8/15/96

L
A

U
N

C
H

 O
V

E
R

V
IE

W
L

A
U

N
C

H
 W

IN
D

O
W

•
LA

U
N

C
H

 W
IN

D
O

W
S

 (IN
S

T
A

N
T

A
N

E
O

U
S

)
–

T
H

E
 D

E
S

IR
E

D
 (P

LA
N

A
R

) LA
U

N
C

H
 T

IM
E

 F
O

R
 E

A
C

H
 LA

U
N

C
H

 O
P

P
O

R
T

U
N

IT
Y

 IS
 

B
A

S
E

D
 O

N
 A

 D
E

LT
A

 F
LIG

H
T

 P
R

O
F

ILE
 T

H
A

T
 A

C
H

IE
V

E
S

 T
H

E
 T

A
R

G
E

T
IN

G
 

C
O

N
D

IT
IO

N
S

 S
P

E
C

IF
IE

D
 IN

 T
H

E
 M

G
S

 F
IN

A
L T

A
R

G
E

T
 S

P
E

C
IF

IC
A

T
IO

N
 

D
O

C
U

M
E

N
T

 -- T
H

IS
 D

E
S

IR
E

D
 (P

LA
N

A
R

) LA
U

N
C

H
 T

IM
E

 W
ILL B

E
 S

P
E

C
IF

IE
D

 
T

O
 T

H
E

 N
E

A
R

E
S

T
 IN

T
E

G
E

R
 S

E
C

O
N

D
 (F

IN
A

L T
S

 S
E

C
 3.3)

–
A

N
 O

P
P

O
R

T
U

N
IT

Y
 T

O
 LA

U
N

C
H

 W
ILL E

X
IS

T
 30 S

E
C

O
N

D
S

 P
R

IO
R

 T
O

 T
H

E
 

D
E

S
IR

E
D

 LIF
T

O
F

F
 T

IM
E

 A
N

D
 W

ILL B
E

 U
S

E
D

 O
N

LY
 IN

 T
H

E
 E

V
E

N
T

 T
H

E
 

E
A

S
T

E
R

N
 T

E
S

T
 R

A
N

G
E

 (E
T

R
) IS

S
U

E
S

 A
 C

O
LLIS

IO
N

 A
V

O
ID

A
N

C
E

 (C
O

LA
) 

W
A

R
N

IN
G

 (A
C

C
O

M
O

D
A

T
E

S
 E

T
R

 C
O

LA
 R

E
Q

U
IR

E
M

E
N

T
)

–
T

H
E

 LA
U

N
C

H
 W

IN
D

O
W

 F
O

R
 E

A
C

H
 LA

U
N

C
H

 O
P

P
O

R
T

U
N

IT
Y

 W
ILL O

P
E

N
 

30 S
E

C
O

N
D

S
 B

E
F

O
R

E
 A

N
D

 C
LO

S
E

 A
T

 T
H

E
 D

E
S

IR
E

D
 LA

U
N

C
H

 T
IM

E
 (R

A
N

G
E

)

LA
U

N
C

H
 W

IN
D

O
W

C
O

LA
 

LA
U

N
C

H
 T

IM
E

D
E

S
IR

E
D

 
LA

U
N

C
H

 T
IM

E

1S
T

 LA
U

N
C

H
 O

P
P

O
R

T
U

N
IT

Y

30 S
E

C
O

N
D

S

LA
U

N
C

H
 W

IN
D

O
W

C
O

LA
 

LA
U

N
C

H
 T

IM
E

D
E

S
IR

E
D

 
LA

U
N

C
H

 T
IM

E

2N
D

 LA
U

N
C

H
 O

P
P

O
R

T
U

N
IT

Y

30 S
E

C
O

N
D

S
64 T

O
 78 M

IN
U

T
E

S
(D

E
P

E
N

D
S

 O
N

 LA
U

N
C

H
 D

A
T

E
)



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-11

8/15/96

L
A

U
N

C
H

 O
V

E
R

V
IE

W
 D

E
L

T
A

 II 7925A
 F

L
IG

H
T

 P
R

O
F

IL
E

 O
V

E
R

V
IE

W

1

3

4
5

T
o M

ars

P
ark

ing O
rb

it
~185 k

m
 circu

lar

O
rb

it A
fter S

econ
d

S
tage B

u
rn

 #2
(SE

C
O

-2)
~173 k

m
 x ~4600 k

m

2SE
C

O
-1

SE
C

O
-2

T
E

C
O

M
E

C
O

1. 
L

iftoff (tim
e varies each launch day)

2. 
M

E
C

O
 

1st Stage m
ain engine cut-off

 
2nd Stage ignition

 
(sam

e tim
e for given launch azim

uth)

3. 
SE

C
O

-1
 

2nd Stage cut-off #1
 

(sam
e tim

e for given launch azim
uth)

4. 
2nd Stage R

estart / SE
C

O
-2

 
~T

w
o m

inute burn raises apogee
 

(B
urn start tim

e, duration, and
 

  attitude varies each launch day
 

  => depends on required C
3)

5. 
3rd Stage Ignition / T

E
C

O
 

87.3 s burn puts M
G

S spacecraft on
 

hyperbolic escape trajectory (burn
 

duration sam
e for all launch days w

ith
 

burn start alw
ays 90.4 s after SE

C
O

-2)



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-12

8/15/96

L
A

U
N

C
H

 O
V

E
R

V
IE

W
 D

E
L

T
A

 II 7925A
 F

L
IG

H
T

 P
R

O
F

IL
E

 T
IM

E
L

IN
ESOLAR

ARRAY DEPLOYMENT

INITIALIZATION

PARKING ORBIT

INSERTION (SECO-1)

TARGETING INTERFACE

POINT (TIP)

TECO (BURNOUT)

STAGE II JETTISON

L
IF

T
O

F
F

STAGE II
RESTART

SECO-2

STAGE III IGN

SIII/SC SEP

SII/SIII SPIN-UP

DESPIN

50 s

3 .1 s

87.3 s405.0 s

364.6 s

369.6 s

127.6 s

37.3 s
V

ariab
le 1

(24 to
 37.5 m

in
)

V
ariab

le 2

(120 to
 129 s)

11/06/96 - 11/15/96:

11/16/96 - 11/25/96:

Σ
L

= 99.89 d
eg

:

     11/06/96 18:15:44 U
T

C
3

                        (sh
o

rt co
ast)

Σ
L

= 110.0 d
eg

:

     11/16/96 18:36:33 U
T

C
3

                        (sh
o

rt co
ast)

2027.1 s

2420.3 s

2213.1 s

583.6 s

577.3 s

576.6 s

1V
ariab

le- P
arkin

g
 O

rb
it to

 S
tag

e II R
estart B

u
rn

 
C

o
ast T

im
e V

aries F
o

r E
ach

 L
au

n
ch

 O
p

p
o

rtu
n

ity
2V

ariab
le - S

tag
e II R

estart B
u

rn
 D

u
ratio

n
 an

d
 

A
ttitu

d
e V

ary F
o

r E
ach

 L
au

n
ch

 O
p

p
o

rtu
n

ity
3A

n
 o

p
p

o
rtu

n
ity to

 lau
n

ch
 w

ill exist 30 seco
n

d
s p

rio
r to

 th
e

      n
o

m
in

al lifto
ff tim

e an
d

 w
ill o

n
ly b

e u
sed

 in
 th

e
     even

t th
e E

astern
 T

est R
an

g
e (E

T
R

) issu
es a co

llisio
n

     avo
id

an
ce (C

O
L

A
) w

arn
in

g

600.0 s

110.4 s

1290.9 s

Σ
L

= 93.0 d
eg

:

     11/06/96 17:11:17 U
T

C
3

                         (sh
o

rt co
ast)

SPACECRAFT

SUN SEARCH

(SUN COMM POWER)

P
O

W
E

R
E

D
 F

LIG
H

T
(B

O
O

S
T

)
P

O
W

E
R

E
D

F
LIG

H
T

P
W

R
D

 F
LT

SPACECRAFT

TRANSMIT

SOLAR

ARRAY DEPLOYMENT

COMPLETE

300.0 s

TWTA BEAM ON

P
O

S
T

-S
E

C
O

-2  T
im

elin
e Is T

he S
am

e
        Fo

r A
ll Lau

n
ch O

p
p

o
rtun

ities
S

P
A

C
E

C
R

A
F

T
 L

A
U

N
C

H
 S

E
Q

U
E

N
C

E
A

C
T

IV
A

T
IO

N



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-13

8/15/96

S
P

E
C

IA
L

 M
IS

S
IO

N
 R

E
Q

U
IR

E
M

E
N

T
S

(F
IN

A
L T

S
 S

E
C

 3.4)

9
5

.0

95.5

96.0

96.5

97.0

97.5

98.0

98.5

99.0

99.5

1
0

0
.01

1
/5

1
1

/7
1

1
/9

1
1

/1
1

1
1

/1
3

1
1

/1
5

1
1

/1
7

1
1

/1
9

1
1

/2
1

1
1

/2
3

1
1

/2
5

D
elta S

tag
e II P

C
S

 vs L
au

n
ch

 D
ate

M
G

S
 S

p
acecraft M

ass =
 1060.0 kg

(M
D

A
 

D
T

O
 

R
esu

lts)

A
z =

 93.0 deg - S
tage II P

C
S

 (%
)

A
z =

 99.89 deg - S
tage II P

C
S

 (%
)

A
z =

 110.0 deg - S
tage II P

C
S

 (%
)

Delta Stage II PCS (%)
(Includes 30 fps for "tag" vehicle performance variations)

L
a

u
n

ch
 D

a
te

 (1
9

9
6

)



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-14

8/15/96

S
P

E
C

IA
L

 M
IS

S
IO

N
 R

E
Q

U
IR

E
M

E
N

T
S

9
5

.0

95.5

96.0

96.5

97.0

97.5

98.0

98.5

99.0

99.5

1
0

0
.01

5
0

1
8

0
2

1
0

2
4

0
2

7
0

3
0

0
3

3
0

3
6

0
3

9
0

4
2

0

D
elta S

tag
e II P

C
S

 vs S
tag

e II V
elo

city R
eserve

M
G

S
 S

p
acecraft M

ass =
 1060.0 kg

(M
D

A
 

D
T

O
 

R
esu

lts)

S
tage II P

C
S

 (%
) - D

T
O

 R
eport

S
tage II P

C
S

 (%
) - Launch

Delta Stage II PCS (%)

S
ta

g
e

 II V
e

lo
city R

e
se

rve
 (fp

s)

S
tage II P

C
S

 (%
)

(30 fps T
A

G
 A

llow
ance M

aintained)

S
tage II P

C
S

 (%
)

(30 fps T
A

G
 A

llow
ance R

eleased)

11/6 A
z=

99.9

11/6 A
z=

93.0

11/25 A
z=

110.0

(F
IN

A
L T

S
 S

E
C

 3.4)



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-15

8/15/96

S
P

E
C

IA
L

 M
IS

S
IO

N
 R

E
Q

U
IR

E
M

E
N

T
S

•
D

E
LT

A
 T

H
IR

D
 S

T
A

G
E

 S
P

IN
 R

A
T

E
 (F

IN
A

L T
S

 S
E

C
 3.11)

–
F

IN
A

L T
S

:  60 R
P

M
D

T
O

 R
E

P
O

R
T

:  59 R
P

M
IN

C
O

R
P

O
R

A
T

E
D

 IN
T

O
 T

H
E

 M
D

A
 D

E
LT

A
 II M

G
S

 M
IS

S
IO

N
 S

P
E

C
 D

O
C

U
M

E
N

T
 

(S
E

C
 1.5):  “A

P
P

R
O

X
IM

A
T

E
LY

 60 ± 7 R
P

M
”

•
N

U
T

A
T

IO
N

 T
IM

E
 C

O
N

S
T

A
N

T
 (F

IN
A

L T
S

 S
E

C
 3.12)

–
A

T
 T

H
IR

D
 S

T
A

G
E

 IG
N

IT
IO

N
:  131.0 S

 (W
O

R
S

T
 C

A
S

E
)

–
A

T
 T

H
IR

D
 S

T
A

G
E

 B
U

R
N

O
U

T
:  55.0 S

 (W
O

R
S

T
 C

A
S

E
)

IN
C

O
R

P
O

R
A

T
E

D
 IN

T
O

 T
H

E
 M

D
A

 D
E

LT
A

 II M
G

S
 M

IS
S

IO
N

 S
P

E
C

 D
O

C
U

M
E

N
T

 
(S

E
C

 1.5)

•
T

A
R

G
E

T
IN

G
 C

O
N

S
T

A
N

T
S

 (F
IN

A
L T

S
 S

E
C

 3.13)
–

G
R

A
V

IT
A

T
IO

N
A

L C
O

N
S

T
A

N
T

S
 U

S
E

D
 F

O
R

 T
R

A
JE

C
T

O
R

Y
 M

O
D

E
LIN

G
 

B
A

S
E

D
 O

N
 A

 M
D

A
 G

R
A

V
IT

Y
 F

IE
LD

 (W
G

S
 84 P

A
R

A
M

E
T

E
R

S
 C

O
U

P
LE

D
 

W
IT

H
 S

T
S

 (JS
C

-08934) H
A

R
M

O
N

IC
 T

E
R

M
S

)
(A

C
C

E
P

T
A

B
LE

 B
U

T
 N

O
T

 D
E

S
IR

E
A

B
LE

)

A
S

S
U

M
E

S
 S

P
IN

 R
A

T
E

 O
F

 60 R
P

M



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-16

8/15/96

S
P

E
C

IA
L

 M
IS

S
IO

N
 R

E
Q

U
IR

E
M

E
N

T
S

•
T

A
R

G
E

T
IN

G
 E

R
R

O
R

 R
E

Q
U

IR
E

M
E

N
T

 (F
IN

A
L T

S
 S

E
C

 3.14)
–

T
A

R
G

E
T

 P
A

R
A

M
E

T
E

R
S

 (C
3, D

LA
, A

N
D

 R
LA

) A
C

H
IE

V
E

D
 E

X
A

C
T

LY
 F

O
R

 
M

ILLIS
E

C
O

N
D

 LA
U

N
C

H
 T

IM
E

S
 =

>
 IN

T
E

G
E

R
 S

E
C

O
N

D
 LA

U
N

C
H

 
W

IN
D

O
W

S
 (R

O
U

N
D

IN
G

)
•

∆
V

 P
E

N
A

LT
Y

 <
<

 2.5 M
/S

•
F

R
E

E
 M

O
LE

C
U

LA
R

 H
E

A
T

IN
G

 R
A

T
E

 (F
IN

A
L T

S
 S

E
C

 3.15)
–

F
IN

A
L T

S
:  1135.0 W

/M
2 (0.1 B

T
U

/F
T

2-S
)

–
D

T
O

 R
E

P
O

R
T

:  1135.0 W
/M

2 (0.1 B
T

U
/F

T
2-S

)
IN

C
O

R
P

O
R

A
T

E
D

 IN
T

O
 T

H
E

 M
D

A
 D

E
LT

A
 II M

G
S

 M
IS

S
IO

N
 S

P
E

C
 D

O
C

U
M

E
N

T
 

(S
E

C
 2.3)



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-17

8/15/96

C
O

N
C

L
U

S
IO

N
S

 (1 O
F

 2)

•
N

O
 S

IG
N

IF
IC

A
N

T
 C

H
A

N
G

E
S

 F
R

O
M

 T
H

E
 M

D
A

 P
M

A
 R

E
P

O
R

T
 T

O
 

T
H

E
 M

D
A

 D
T

O
 R

E
P

O
R

T
 (I.E

. LA
U

N
C

H
 A

Z
IM

U
T

H
S

, P
A

R
K

IN
G

 O
R

B
IT

 
IN

C
LIN

A
T

IO
N

S
, E

T
C

.)

•
D

E
LT

A
 II F

LIG
H

T
 P

R
O

F
ILE

S
 (P

O
S

T
-S

E
C

O
 1) S

IM
U

LA
T

E
D

 B
Y

 JP
L 

F
O

R
 T

H
E

 F
IN

A
L T

A
R

G
E

T
 S

P
E

C
IF

IC
A

T
IO

N
 P

R
O

D
U

C
T

IO
N

 W
E

R
E

 A
 

G
O

O
D

 R
E

P
R

E
S

E
N

T
A

T
IO

N
 O

F
 T

H
E

 M
D

A
 P

R
O

D
U

C
E

D
 D

T
O

 
T

R
A

JE
C

T
O

R
IE

S
 

•
V

E
R

IF
IE

D
 T

H
A

T
 T

H
E

 M
D

A
 IN

JE
C

T
IO

N
 C

O
N

D
IT

IO
N

S
 A

R
E

 
C

O
N

S
IS

T
E

N
T

 W
IT

H
 T

H
E

 T
A

R
G

E
T

 S
E

T
S

 S
P

E
C

IF
IE

D
 IN

 T
H

E
 F

IN
A

L 
T

A
R

G
E

T
 S

P
E

C
IF

IC
A

T
IO

N

•
V

E
R

IF
IE

D
 T

H
A

T
 T

H
E

 D
E

S
IR

E
D

 B
-P

LA
N

E
 A

IM
P

O
IN

T
S

 A
T

 M
A

R
S

 
A

R
E

 A
C

H
IE

V
E

D
 W

IT
H

IN
 A

C
C

E
P

T
A

B
LE

 B
O

U
N

D
S



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-18

8/15/96

C
O

N
C

L
U

S
IO

N
S

 (2 O
F

 2)

•
V

E
R

IF
IE

D
 T

H
A

T
 T

H
E

 “N
O

N
-B

U
R

N
” A

T
T

IT
U

D
E

S
 A

N
D

 O
T

H
E

R
 

S
P

E
C

IA
L M

IS
S

IO
N

 R
E

Q
U

IR
E

M
E

N
T

S
 S

P
E

C
IF

IE
D

 IN
 T

H
E

 F
IN

A
L 

T
A

R
G

E
T

 S
P

E
C

IF
IA

T
IO

N
 H

A
V

E
 B

E
E

N
 S

U
C

C
E

S
S

F
U

LLY
 

IN
C

O
R

P
O

R
A

T
E

D
 IN

T
O

 T
H

E
 D

E
LT

A
 F

LIG
H

T
 P

R
O

F
ILE

•
N

A
S

A
-LE

R
C

 IN
D

E
P

E
N

D
E

N
T

 R
E

V
IE

W
 A

C
T

IV
IT

IE
S

 A
R

E
 IN

 G
O

O
D

 
A

G
R

E
E

M
E

N
T

 W
IT

H
 JP

L T
A

R
G

E
T

 S
P

E
C

IF
IC

A
T

IO
N

 P
R

O
D

U
C

T
S



J
/L

A
U

N
C

H
 V

E
H

IC
L

E
 T

R
A

JE
C

T
O

R
Y

 C
E

R
T

IF
IC

A
T

IO
N

 R
E

V
IE

W
M

D
J-19

8/15/96

L
A

U
N

C
H

 V
E

H
IC

L
E

 M
IS

S
IO

N
 D

E
S

IG
N

 - O
P

E
N

 IT
E

M
S

•
LA

U
N

C
H

 V
E

H
IC

LE
 C

O
N

T
R

A
C

T
O

R
 H

A
S

 IN
D

IC
A

T
E

D
 T

H
A

T
 A

S
 

M
U

C
H

 A
S

 A
N

 A
D

D
IT

IO
N

A
L 6.0 K

G
 O

F
 IN

JE
C

T
E

D
 M

A
S

S
 

P
E

R
F

O
R

M
A

N
C

E
 M

A
Y

 B
E

 A
V

A
ILA

B
LE

 T
O

 T
H

E
 P

R
O

JE
C

T
 D

U
E

 T
O

 
P

R
E

LIM
IN

A
R

Y
 T

H
IR

D
 S

T
A

G
E

 T
A

G
 V

A
LU

E
S

–
A

N
 A

S
S

E
S

S
M

E
N

T
 O

F
 T

H
E

 U
S

E
 O

F
 T

H
IS

 C
A

P
A

B
ILIT

Y
 IS

 IN
 P

R
O

G
R

E
S

S
 

- M
IS

S
IO

N
 ∆

V
 IM

P
A

C
T

S
 U

N
D

E
R

 R
E

V
IE

W

–
D

O
E

S
 N

O
T

 A
LT

E
R

 T
H

E
 P

C
S

 V
A

LU
E

S

•
C

O
N

C
E

R
N

S
 H

A
V

E
 A

R
IS

E
N

 O
V

E
R

 T
H

E
 O

X
ID

IZ
E

R
 T

A
N

K
 F

ILL 
LE

V
E

L A
N

D
 IT

S
 R

E
LA

T
IO

N
S

H
IP

 T
O

 T
H

E
 N

U
T

A
T

IO
N

 T
IM

E
 

C
O

N
S

T
A

N
T

 D
U

R
IN

G
 T

H
E

 D
E

LT
A

 T
H

IR
D

 S
T

A
G

E
 IN

JE
C

T
IO

N
 B

U
R

N
–

M
IS

S
IO

N
 ∆

V
 IM

P
A

C
T

S
 U

N
D

E
R

 R
E

V
IE

W

=
>

S
P

A
C

E
C

R
A

F
T

 B
A

LLA
S

T
/P

R
O

P
E

LLA
N

T
 LO

A
D

IN
G

 F
IN

A
L D

E
C

IS
IO

N
 

M
E

E
T

IN
G

 S
C

H
E

D
U

LE
D

 F
O

R
 9/13/96


